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Assessment on Growth Performance and Survivability of Shorea macrophylla and Mixed Plot of 
Dryobalanops beccarii planted using Line Planting at Gunung Apeng National Park, Sarawak 
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ABSTRACT 
This study present the assessment on the growth of Shorea macrophylla that had been planted on 2010 and 2012, 
while Mixed plot of Dryobalanops beccarii that had been planted on 2005 by line planting method at Gunung 
Apeng National Park Sarawak. It was conducted to support rehabilitation effort. The objective of the experiment is 
to assess the growth and survivability of 4 and 6 years old Shorea macrophylla and 11 years old Mixed plot of 
Dryobalanops beccarii planted using line planting at Gunung Apeng National Park. In this study, the tree total 
height, tree diameter at 30 cm above ground, survival rate and light intensity were measured. The survivability of 
S. macrophylla in plot SM12 showed the highest (%). The survival rate was no significant different among the 
plots. There were no significant different in height and diameter of plot SM10, significant different in height and 
diameter of plot SM12 and significant different in height but not significant in diameter of plot DB05. MAIH for 
SM10, SM12 and DB05 were 0.41, 1.10 and 0.31 m years-1 respectively and MAID were 8.14, 24.57 and 0.57 mm 
years-1 respectively. The light intensity showed significant different among the plots. Planted trees in plot DB05 
showed the highest light intensity received (16.79%) and the lowest light intensity received was plot SM10 (5.71%). 
The results indicated that plot SM12 has the highest survival percentage, significant different of diameter and tree 
total height among other plots. 
Keywords: Shorea macrophylla, Dryobalanops beccarii, line planting, light intensity, growth performance 
ABSTRAK 
Kajian ini bertujuan menilai kadar pertumbuhan pokok Shorea macrophylla yang telah ditanam pada 2010 dan 
2012, juga plot campuran daripada pokok Dryobalanops beccarii yang telah ditanam pada 2005 dengan 
menggunakan kaedah penanaman secara sejajar di Taman Negara Gunung Apeng, Sarawak. Kajian ini juga 
dijalankan bertujuan untuk menyokong usaha pemuliharaan. Objektif kajian ini bertujuan untuk menilai 
pertumbuhan dan kelangsungan hidup pokok Shorea mycrophylla yang berusia 4 dan 6 tahun, juga plot campuran 
daripada pokok Dryobalanops beccarii yang berusia 11 tahun yang ditanam dengan menggunakan kaedah 
penanaman secara sejajar di Taman Negara Gunung Apeng. Dalam kajian ini, jumlah tinggi pokok, garis pusat 
pokok pada 30cm daripada atas tanah, kadar kelangsungan hidup dan keamatan cahaya akan dinilai. 
Kelangsungan hidup pokok S. macrophylla pada plot SM12 menunjukkan angka tertinggi iaitu 90%. Kadar 
kelangsungan pokok daripada plot-plot yang lain tidak menunjukkan perbezaan yang ketara. Tinggi dan garis 
pusat pada plot SM10 tidak menunjukkan perbezaan yang ketara, tinggi dan garis pusat pada plot SM12 
menunjukkan perbezaan yang ketara, pada plot DB05 pula menunjukkan perbezaan tinggi yang ketara namun 
perbezaan titik pusat yang tidak ketara. MAIH untuk SM10, SM12 dan DB05 masing-masing adalah 0.41, 1.10 dan 
0.31 m tahun-1 dan MAID masing-masing adalah 8.14, 24.57 dan 0.57 mm tahun-1. Keamatan cahaya menujukkan 
perbezaan yang ketara bagi setiap plot. Pokok yang ditanam di plot DB05 menerima keamatan cahaya yang 
tertinggi iaitu sebanyak 16.79% dan plot SM10 menerima keamatan cahaya terendah iaitu sebanyak 5.71%. Hasil 
menunjukkan plot SM12 mempunyai peratusan  kelangsungan hidup yang tertinggi, perbezaan titik pusat dan tinggi 
pokok yang palimg ketara berbanding plot yang lain. 
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Rainforest are forests that grow only in division of the world where the forests will experience 
a lot of rainfall consistently throughout the year. Generally, there are two types of rainforest, 
which are the tropical rainforests and temperate rain forests. Tropical rainforests need high 
temperatures, while temperate rainforests are found in cooler regions of the world, but persistent 
moisture is a feature of both (Blythe, 2010). The tropical rainforests covered countries along the 
equator such as our forests in Malaysia. Temperate rainforests are mainly found in places such 
as New Zealand’s South Island, North America’s northwest coast, and in southern Chile. 
 
The main forest types in Malaysia are lowland and hill dipterocarp forest. While in Sarawak, 
the major type of forest is a Hill Mixed Dipterocarp Forest. The Hill Mixed Dipterocarp Forest 
conquers 84% of forest distribution in Sarawak (Ahmad Ashrin, 2010). Our rainforests are the 
host to the largest variety of life forms in all nature, with thousands of different species of floras 
and faunas. Sarawak has a huge numbers of valuable timber trees and receives high demands of 
timber products from industrial and domestic sector. As mention by Soepadmo (1998), Malaysia 
is one of the countries that exports timber trees. Thus, active acts of logging, or cutting down 
trees in a forest to harvest timber for wood will increase the rate of deforestation. In fact, logging 
is one of the most prominent forms of rainforest degradation and destruction (Butler, 2012). 
 
As stated by Nur Aqielah (2006), humans give greater effects on the forests than other land 




ago, nearly a quarter of the world’s tree cover has disappeared (James, 2003). There are some 
consequences of human activities in deforestation such as reduction in timber supplies and soil 
erosion that leads to loss of nutrients. In fact, there a few factors that lead to depletion in forest 
areas such as rapid urbanization activities, natural disruption like drought, landslide, flood and 
plant disease (Syafiqah Syahira, 2014). Hence, it is crucial to apply various techniques such as 
rehabilitation to obtain continuous economic, social, environmental and cultural benefits and 
ensure the sustainability of our forest. 
 
According to Jacobson (2016), reforestation is the restoration of a forest which was previously 
damaged or degraded. Reforestation is necessary to avoid other depletion of tropical rainforest 
biodiversity and improve soil fertility while optimizing potency of inadequate vegetation stock 
(Mohd Effendi et al., 2014). One of the effective ways to be considered for reforestation is 
planting high quality indigenous of Dipterocarp as an alternative to increase the improvement 
of genuine ecosystem (Adjers et al., 1995; Appanah and Weiland, 1996). Due to their fast 
growth, species such as Shorea macrophylla, S. pinanga, S. splendica, S. palembanica and S. 
streoptera, were planted in Sarawak (Joseph 1992). 
 
In collaboration with Japan Malaysia Association (JMA), Forest Department of Sarawak has 
been conducting the reforestation activities by planting various indigenous species since 1995 
involving Japanese volunteers and the local people of Sarawak (Ahmad Ashrin, 2010). One of 
the areas involved in Japan-Malaysia Friendship Forest Program is Gunung Apeng National 




planting is one of the efficient practices in reforestation. In addition, silvicultural treatment can 
also be used to reinforce the reforestation effort. During 1976, Food and Agricultural 
Organization (FAO) introduced silvicultural treatment in Sarawak to rehabilitate the logged-
over mixed dipterocarp forests. Soerianegara and Lemmens (1994) mentioned that silvicultural 
treatment refers to procedures and methods by which trees in the forests are harvested, 
regenerated and aimed for sustainable production. 
 
However, there are major limitation on the success of enrichment planting in reforestation. The 
availability of information on the performance and survivability of planted indigenous tree 
species is still limited. Besides, factors such as light conditions which fully effected the 
performance of plant growth and adaptation in the area of degraded forest are potentially 
variable (Matsumoto, Kenzo, Yoneda, Mohamad Azani & Nik, 2011). The performance of 
species also differs from one site to another site at the same time.  
 
This study was carried at Gunung Apeng National Park, Sarawak with the trees of Shorea 
macrophylla and mixed plot of Dryobalanops beccarii that had been planted at study site from 
nursery since the year 2010, 2012 and 2005. The objectives of this study were i) to assess the 
survival rate and growth performance of planted S. macrophylla and mixed plot of D. beccarii 
planted under line planting; ii) to correlate whether light intensity affect the growth performance 
and survivability of planted S. macrophylla and D. beccarii. Hence, such information is crucial 





2.0 LITERATURE REVIEW 
 
2.1 Current Status of Tropical Rainforests in South East Asia 
 
The tropical rainforests of South East Asia are some of the oldest forest on Earth, and some 
present day forests may have existed since 100 million years ago (Saiter et al., 2009). According 
to Corlett & Primack (2011), tropical rain forests are evergreen forests that are tall, dense, grow 
in wet tropics with consistent rainfalls, experience absent or short dry seasons and have hot 
climate. Whitmore (1998) also stated that among the Earth ecosystems, Malaysia’s tropical 
rainforests are recognized as one of the most composite structure and have abundance existence 
in terms of species diversity. 
 
In 1980, the tropical rainforests of South East Asia have decreased from 325 million ha to about 
half of the value by the mid of 1990s and estimated to descend in another 10 years (Tiarks et 
al., 1998). The habitats of Malaysia’s tropical rainforests are being demolished rapidly despite 
carrying multiple significant roles and having largest variety of different species of floras and 
faunas. Saiter et al., (2009) pointed out the real threats to Asian Rainforests are mainly from the 
paper industry, massive exploitation for timber and expansion of palm oil plantations. In fact, 
development of human population and intensive activities in economic sector lead to more 





According to the Forest Department of Sarawak (2012), there are approximately 12.4 million ha 
of land area in Sarawak and it is estimated that 65% of the land area are still occupied by forest. 
However, the amount of forested area has decreased throughout the last 50 years due to natural 
and human activities such as commercial logging and agriculture. The Sarawak Government 
classify the forest land use in Sarawak into three types of forest namely the Permanent Forest 
Estate (PFE), Totally Protected Area (TPA) and State Land Forest (SLF). The target area of PFE 
is 6 million hectares for a sustainable timber production while the target area of TPA is 1 million 
hectares in order to conserve the biological diversity of flora and fauna and the rest of the target 
area is for SLF (Ahmad Ashrin, 2010). 
 
2.2 Importance of Sustainable Management and Conservation of Rainforests 
 
To reduce logging impacts, rapid forest function recovery is essential and planting of tree species 
is the easiest and most reliable method to achieve this (Sakurai et al., 1994). Forest need to be 
managed on a sustainable way to protect environment and provide sources to forest products 
such as timber. Sustainable forest management should imitate the natural regeneration processes 
thus consistent with the living biological diversity processes (Skorupa and Kasenene, 1983; 
Whitmore, 1990). Chapin III et al., (2000) stated that the total biological diversity is not highly 
affected by a single cycle of logging as long as the diversity of forest vegetation is maintained. 
The prospects for the long-term conservation of rainforest species would be greatly improved if 




Therefore, forest production would form enrichment to totally protected areas in species 
conservation programs. 
 
2.3 Forest Management in Sarawak, Malaysia 
 
According to Ahmad Ashrin (2010), Sarawak applied good forest management practices to 
minimize the loss of residual stands during harvesting and to prevent degradation of forest land. 
As for Sarawak, forest conservation is very crucial in maintaining the environmental quality, 
provide suitable habitats for wildlife, restore degraded area and ensure the sustainability supply 
of forest production. In Sarawak, different forest management practices are applied depending 
on the various types of forest as shown in Table 1. 
Table 1: Different types of forest management practices 
Specification Hill Mixed Dipterocarp 
Forest 
Mixed Peat Swamp Forest 
Harvesting System Selective Felling System Selective Felling System 
Cutting cycle 25 years 45 years 
Diameter limit 60 cm Dipt. 
45 cm others 
40 cm Ramin 
50 cm others 
Yield control volume & area volume & area 
Silviculture Treatment Liberation Thinning Modification of Malayan 
Uniform System 




Moreover, there are some restrictions in timber harvesting, such as using of tractors on slopes 
exceeding 35 degrees or more than 70% are not allowed. As stated in the Sarawak’s Wildlife 
Protection Ordinance (1998), felling of trees of Totally Protected Species and Protected Species 
are prohibited. Next, no harvesting of timber in buffer zone, water catchment and also no 
permitted for timber harvesting after the coupe or blocks have been declared closed. Thus, it is 
crucial to practice a good forest management in order to overcome the effects of logging for 
timber production.  
 
2.4 Reforestation of Degraded Area in Borneo and Peninsular Malaysia 
 
According to Soudre et al., (2003) currently one of the main concerns for local government’s 
development programs and research institutions is the rehabilitation of degraded areas for 
production and environmental conservation. Reforestation or rehabilitation is a process of 
rebuilding the vegetative cover (tree cover) of degraded area to develop its natural environment, 
productivity and sustaining the treasured aesthetic values of natural forest habitats. Degraded 
forests are due to natural cause for example landslide or forest fire, shifting cultivation and 
human activities. Since year 1920s, Sarawak had started forest rehabilitation to restore the 
degraded areas affected by shifting cultivation and silvicultural operations in production forests. 
Syafiqah Syahira (2014) stated that different approaches and technologies used to rehabilitate 
each type of degraded land. 
 
The reforestation activities held in Peninsular Malaysia involve few forests reserve. The 




and Ayer Hitam Forest Reserve (Bebber et al., 2002; Matsumoto et al., 2011).The plantation of 
Shorea macrophylla (Engkabang) is one of the rehabilitation programs at Semengoh Forest 
Reserve during 1920s. Then, areas affected by shifting cultivation were rehabilitate with 
reforestation project inside PFE in 1979. In 1985, about 1770 ha were planted and approximately 
13,000 ha have been planted with various timber species until 1995. Present, Sarawak has 
embarks on forest plantations as good way to get sources of timber and programs for forest 
rehabilitation. Furthermore, Sarawak has set a target to establish one million hectares of planted 
forests by 2020 in an effort to reduce pressure on the demands of timber from our natural forests. 
 
Ahmad Ashrin (2010) stated that since 1995, activity such as joint tree planting has been 
conducted in collaboration between the Forest Department of Sarawak and Japan-Malaysia 
Association (JMA) which involved Japanese volunteers and the local people of Sarawak. Other 
Malaysia-Japan Friendship Projects are Hiroshima-Sarawak Friendship Forest Project at Balai 
Ringin Protected Forest, Yokohama-Sarawak Friendship Forest Project at Kubah National Park 
and OITA-Sarawak Friendship Forest Project at Sampadi Forest Reserve were conducted as 
well for reforestation and rehabilitation purposes. 
 
2.5 Reforestation method in Regenerating Tropical Forest 
 
2.5.1 Enrichment planting 
 
Piotto (2007), mentioned that enrichment planting consists of introducing valuable species in 
degraded forests without eliminating the existing vegetation. According to The Dictionary of 
Forestry (2008), enrichment planting is defined as introducing interested species to degraded or 
